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[BRHWa*] C22C 02/06 

[ttMx»±g^f] ffi w^k^Lffl tup anzMHr i-i if b ^mmw^ 



[ttmxti^ff] fflram^ffl TUPjoE^Mfwr i-i m b *»«w*5S: 

[«SU#-^1 000006655 
lB&Xi*2,ffl ff B *m*ffi&&ti: 

imzm-W] 100077517 

03-5470-1900 
[»J#-^] 100092624 
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2 0 0 3- 1 0 9 3 2 8 : 2/E 

m%m^] 100113918 

imsm^r] 100082898 

[^miatmm-^] 036135 

[iM{t&4R] 21, 000R 

mmm 1 

MM*£] Stt* 1 

[^3£gtt#c#-^] 0018106 
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1/ 



[mm*] wmw 

c:o. 05-0. 2 5%, 
S i : 0. 1 - 1 . 8°/cu 
Mn I 0. 5-2. 5%> 
Alio. 0 1-1. 5%, 
N i I 0. 0 2-1. 0%, 
Mo I 0. 0 3-0. 5%, 
p : 0 . 0 3 %\>XT> 

s : o . 02 %mr 

Sr-^TU Si, A 1 , N i 

0. 4 (%) ^Si (%) +A 1 (%) ^2. 0 (%) 

Ni (%) ^2/5XS i (%) +1/5XA1 (96) 
£ifJ£U N i tMo(Dmm^ 

l/20XNi (%) ^Mo (%) ^lOXNi (%) 

[fjf^2] «*%"C, HK> Cull. 0%£TF\ Sn : 0. 10%I 
T^rtlflBWBUifc'M'U Ni, Cu, Sn^W\ 

2XNi (%) >Cu (%) +3XSn (%) 
fciHJBU Si, Al, Ni, Cu, Sn©« 

N i (%) + C u (%) + 3 X S n (%) ^2/5XS i (%) +1/5XA 

1 (%) 
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[»^3l HK> Cr : v : 0. 3%*3t, T i 

: o . o 6 n b : o . 0 6 %*$t, b : o . o l %*M> rem: o . 

0 5 %5fcffi, C a : 0 . 0 5 Z r : 0 .- 0 5 M g : 0 . 0 5% 

iwr&% 4 ] mmmniz x *> mkw&*> oil ^» ^^Mm^-HM 
fc**ti&mm&. 1 1 5 ov&±x~4 5fr&jLmm&, mmmm*ft\<\ 4 o o 

-7 8 OttiiH^ ^T^7.<$r-;v^LSm^3 5%~8 5%OJEET^-C^ 
^ffi® Lfcfc, 6 5 0-9 0 0 roziffl^iajgisfe-c 1 0#- 6«*«Lfc». 
2-2 0 Or/sO^aSffiTS 5 0-5 0 Otitm 
iU %<Dfe\z 5 *C/ s &,±<D^^mX' 2 5 O^T^ip-r^^ttCJ: *K 

1 1 5 0TO±t4 5 5Ma±;DnaM&, HftWJES^ffv*. 4 0 0 
-7 8 0ttill^ ^-e^^-;^Sm^3 5%~8 5%<7)JBET^T^ 
N£S Lfcfc, 6 5 0-9 0 0 tOZ^^^TOt 1 0 #- 6 jM* Ltz^ 
2 - 2 0 0 X,/ s O^ajg-C 3 5 0-5 0 0 < C$-C^*Pf^ *#MM£&a6o § * 
ML, *<0%\Z.A 5 0-6 0 0 o C<7>^fflO^Si^-e5#~2^#LT^f>5 c C 

£2-2 0 ^o. H^MKFe 18-1 5%*&t*^immm&*b 

[»#£7] »*«5*fcli6tc|B«0«m^rtfeH^v»T, 2-2 0 Ot: 
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#M 2003-109328 : 3/ 

/ s ^mmmx 35o~5oorj vmvfe, ^ofEHoaaya-e 1 o 
wft^tzmz, femsm*><> zzn-tzt ^mwct-r^y^^^m^fitz^ 

[0 0 0 1] 

&£>-e£*K #{3, 5 9 OMPa -10 8 OMPa 5gJ£«>3l§B>? 3££ *^TU § 

tti^i^p^ab* i: s i , a 1 3&**jms*Lfc, ~7v*rnm<owt\& \^mr> 

[0 0 0 2] 

£ £ tt , 7 1/ x jft^te t if! 3;IS140M#tt * S!J£-f & <b *LT 

[0 0 0 3] 

7-0. 4%S»>CtO. 3-2. 0 %gJK<*> S i £ J: 0 . 2-2. 5 %5g 
m<OMn<Dfr&m*K)%&&y£m£ U rM&xmmkZ 0 0-4 5 OTCfWO 
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[0 0 0 4] 

g S&^O^M^b £ KBfe Lttttfe J: WIS £ ft ± £ ^ £ £ £ £ B Bg £: L T , 

<7)-MmtiMffi.<v > )*>, si, a i ^mtm^Mmom&Kimmm'mybmitm 
fr^m-k&^mfrfz-ms i , a 1 ^o^^^M^Mii&^o nti± 

[0 0 0 5] 

. 3-2. o%<7)s i zmmu- vw&*%xmi,nm*-x 
h*tmLx^2>fz#>^ -ffi&#ummxmm.WL<7>m\i*? 3 00-450 

0-6 0 Omt-^rt-f b<7)^^3i^^lc^T1-^<^T4 5 0-6 0 0 

x:[zm^&nwi*m^m.<-t%> i.o^mm^m^fi. 3 5 o~4 5 ovxi> 
m$irz> mm x&mm.mm t < mt-t <Dxmm<D^^ <b^*L& t m 
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[0 0 0 6] 

Lj^Lfc**^ Al &S i tmtXilzF e £1) i>mtL^>ir^<DX, m^L^M 

&^t^7fflm&tf$>2> 0 *tz, #rpiifc6 Kim i z&m-t&z tx®^ %m 

[0 0 0 7] 

v * o § «i k * a o -cfr 3t fci»#r jWK t:^-?>tv^ Fc,mw& £ e £ tz , 

[0 0 0 8] 

fllx.^ #f^m9 K&^X^ S i , A 1 Ztt-tzmmzCu, N i 
, Mo ZffillQ^ZZbX&ft%ft&timhtl&X&i)m&ZtlX^2> 0 Ztih<D 
-JjmxitSi, M n O^-fi-i i:Cu, Ni, MoV&ftXns^yx&fflQK-t 

B^^^P^L^lci^h. Si, Mn^tL/:i^oittliAlifi 

#i^«9{is i *&mLtzm&im?Li> mm*®*? 

#s 440-640 MPa fcJt«W©v»SSJKt? L^fflv>& £ mm 

o 

[0 0 0 9] 

ttz, mttWll 0X\ ^fflHAtiS i, Al i&m't&MK.N i SritjE*^ 
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[0 0 10] 

*^i±^&F«m££fl?&U 3!SI3£S5 9 OMPa -10 8 OMPa 
[0 0 11] 

[#n3tit* i ] 

#$§¥1-2 3 0 7 1 5-5^2r$fc 

[#^m2] 

#H§¥ 2-2 1 7 4 2 5^fR 

[#st:«3] 

i^^^F 1 - 7 9 3 4 5 

#M¥ 5-247586 ^<ZrlR 
[#fF»5] 

#Hfl¥ 6- 1 4 5 7 8 8-^-^ 
[#^^6] 

#F?g¥ 5- 7 0 8 8 6 
[#^ft7] 

#W4 - 3 3 3 5 5 2 
[#^i^8] 

#Hf 4-3 4 6 6 4 4^m. 

mwfxm 9 ] 

#§12000-23412 9-5§-2^ 

[tra 1 0] 

mm^i 1-14142 

[0 0 12] 
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7/ 



9 OMPa -10 8 OMPa mfeV?mfeZ fc^f U ^l/^Mttt 

o 

I0 0 1 3] 

i»s £ « tz *> <o^m 

K^rmffiBtZft^ itftfl-OAl, Si, Ni, Mo*fc*SIE*&BK 
(1) 

CIO. 0 5-0. 25%. 
Si :o. 1-1. 8%, 
Mn I 0. 5 — 2. 5%. 
A1I0. 01-1. 5 %, 

n i : o . 0 2-i. o %, 

Mo : 0. 03-0. 5%> 
p : 0 . 0 3 %&T\ 
s : 0 . 0 2 %JTF 

si, a i , n i <omm^ 

0. 4 (%) ^Si (%) +A1 (%) 32 2. 0 (%) 

Ni (%) ^2/5XSi (%) +1/5XA1 (%) 

N i hMo©F« 

l/20XNi (%) ^Mo (%) ^lOXNi (%) 
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(2) Cull. 0%J^T\ Sn : 0. 1 0%&TOrtl«& 
JlsJLhfc^U Jfro, Ni, Cu, Sn(D»; 

2XNi (%) >Cu (%) +3XSn (%) 
£?f£.U ^o, Si, A 1 , Ni, Cu, S nOH^, 
Ni (%) +Cu (%) +3XSn (%) ^2/5XSi (%) +1/5XA 
1 (%) 

o|«^fc«J£-*-& 1"*±SB (l) fclBfcor/l^jK^tefcfctLfcfi 

(3) JEfc. c r : i%&m. v : o. 3 T i : o. 0 6% 

jzffi, N b : 0 . 0 6 %5fcm. BIO. 01 REM: 0. 05 %3cf!> 

c a : o . 0 5 %^f. z r : o . 05 m g : o . 0 5 %^M<on^ 
< ti> lJBKHJSUi Ct*fHKk"t*±SB (1) Sfc»± (2) IcffifcO 

(4) ±i2 (i) - (3) ©v>r*L^o^nia*oi*aiijK»ikiE»ie>o§«i*^ 

(5) ±f5 (1) - (3) <D\,*i*tifr<DJ%Kmm<V]&fr&J&*ffi%.ir2>ffi%L*M 

mmm&, 1 1 5ot^±t4 5fr&±i)nmk, mmi±m*ft\<\ 4 0 0-7 8 

Or-e^JRJK ^V^«^^-;^S^^3 5%~8 5 %<D&T^X^mEM 
Lfcfk 6 5 0 -9 0 0 *COZlffi*^iajS«T 1 0#- 6 ^l^, 2-2 

oor/s o^asjR-e 350-500 °ct -e^*p^> ?#i!bM^&a6 oi^iu 
ttomz 5 °c/ s m±oJt±Pjijt-e 2 5 o *c&TKit*Pi-& 1 t k * , &£n& 

(6) ±i5 (i) - (3) <o\,*?tifr<D&izumo]&frmL*m&i-&Mtii*m 
mmm&, 1 1 5 om±t4 5#m±»m> afcmffle«rfrv>, 4 0 0-7 8 
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LfcfK 6 5 0- 9 0 0t:cOZ^SEittl 0S^6^ML^1 2-2 
OOt/s O^iPiSJgt? 3 5 0~5 0 0ti t?#£P?^ ^Mffil&a6o § u 
*<D&\Z4 5 0-6 0 0t;olEHOzaE^T*5#~2^#Lr^t> 5lC/sUl 
±<Z>#iPigjStT? 2 5 0t:&TK#3$-*-&£fcKJ: *K ^^--^T-^-f h£2- 
2 0%^, **o, flMR^igfcFe I 8-1 5 %Sr*tr^^fb»»ffi»l6o §/l 

(7) ±12 (5) tfctt (6) KffiftOKjfcfrftfciSVi-C. 2-200 r/sO 
^*P«JK"C3 5 0-5 0 0t;ft», *tf>IEfflOiftjK#-C 1 O^TftL 

[0 0 14] 
[0 0 15] 

WK^ftStLfc*-*?^ "Cifrip&fc 2-2 0%5I9U '^HH 

JBfflttJCJ: OJKBttSrA^t't^o C^O. 0 5 %^m^it 2 %JU±0»«*- 

[0 0 16] 

-6 0 OtC^t^tot-^rt^f Yd*/*-? 4 ^5WS-t*0*|»CO 
4v*lsirfc*fraa«jKfc*:§ IK iSat?tt&^ 0 2. 5%£ 
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hft-eum L*1"< & Off! t < 
[0 0 17] 

S i fi-fe^ HcBflHrl*, -eWtb^ffiJtlj-t-^Cl t la (9 3 5 0-6 0 

mt-f&o siwo. ^^i-eii^oa^i^^^v^. Sim 

[0 0 18] 

a 1 mmttt Lxi>m^t>ti& tmmz, s i twicx ? k** y\z 

mm^-f, 3 5 0-6 0 0 o CX*<D\%& IzmLTt* hO#fffi£jqmiJU ^ 

£350-600 tt'O^fia^M^^iW^ < > M 

mmT~Mt*'7i'Xf£ : fc&*m*?-r<%2> 0 *<ofz*>, a mo. 0 i%j^±o 

^JD^i&SS'Cabfco ttz. Si TS i + A 1 J **0. 4 %J0l±icf 

****o — AliU^l. 5%£01-fcA 1 &S i fclTOfca&o£&£#fl: 

*K TS i + A 1 J 36*2. 0%^T}:t4£«m4o 
[0 0 19] 

n i it^m-cm^mm^Ttmr^y) „ Mn tract? ic^-^x^-r 

A 1 fcHCJ^fcUr*;'^ ht-HS^ri*, 3 5 0-6 0 0rt?O##KI£LT 
•fep* >*>f hO*ftH4rPPiWU 3El&0$i?T«:a Si^Al &#trSI«"t? 
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*Mikir2>ztz^?Ltzo ^^Mm^mmxm^Lfz^^ n i, si, a i 

£>H9^£ TN i (%) ^2/5XSi (%) +1/5XA1 (%) J \>l±.\z.~?%> 

^^in-e(i> t^§^^ 0 Ni 

^J£& 1 %*m?LX1%<-f& >i§t-XfW h<^e^2 0%ljlx.xliv> 
#£W£Tl-3 t^Bf^^* HC&& 0 LOiNi^&O. 0 5 

%£k±X [N i (%) ^2/5XSi (%) +1/5XA1 (%) +0. 1 (% 

[0 0 2 0] 

Mo^Ni tTO^^lci3V^T(i**)mM=&7U^-eab^>o ^mfiv^&it 

mm&tft-o zmm*fe&ir2> a ? \z.m®m&#>-? i^tc45o o c~6oo < co 
tit'xmig Lx^fzj- - 7.7-i- j v&jffiLxm.4mz$rmt&o Mo»t 

&zfm.%m$Ltz$i^ Ni t M o OW^^^t w^iiMf C 

i^^it^aiu MotNioriM^ n/2oxNi (%) ^m 0 ( 
%) ^ioxni (%) j tnihtw-xtt^ h^t^it^ 
n,L*r 0 mo^o. o 3 %^m<ommxit, ^mm^ws-k^-frtttb^^^n 

MoIf^O. 0 5%^±0. 35%^Ttn^i:«L^ 0 
[0 0 2 1] 

pit^mmt Lxm*^yfnmK^mzti&7tmx$>2>&, si^Ai^Ni 

t\s\^£*> tc-fe^ h 3 5 0-6 0 ortrO^lcl^LT^r^ 

hO^ftB^^JL. ^O^f^a^^r^o L/&>U Pjt^O. 03% 
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0 3%MTt Ltzo 
[0 0 2 2] 

s & p tmmzm^K^mz^zKZTtm-c&Zo smmm<%&tM 

fee 

[0 0 2 3] 

tfzs NifcR«i:FeinSl^U<v»Cu, S n fcJttfc*inLfc:**fr 
i tlWI D J: ^ fc#o£te£|nj±3-£S 0 N i , Cu, S n£ T2XNi (% 
) >Cu (%) +3XSn (%) J (Dm&Zmtc-fXo^-fZZtX^ Cu, S 
ntCt^^oi^lpJJi^^^tL^o CLO££K, Si, Al, Ni, Cu, 
Sn<Dffl%* TN i (%) +Cu (%) +3XSn (%) ^2/5XSi (%) 
+ 1/5XA1 (%) J ^il7t1-J:9^i-^-tT^$ : F^a6o#14^#^^^o 
^*(±Cu : i. o%J^t> Sn : o. i o%&Tr*WM^M>bti, 

_L<7)Cu, S n^jjntrii^<7)?iJ*^fn1-^o C u, S n Oa6o £tt[6]Jt$J:f:£ 
J: ^^Wic^if £-£;*>Kl± N Cu : 0. l%m_L, Sn : 0. 0 3%WW 
-ftt^-®J^±^»LT TN i (%) +Cu (%) +3XSn (%) ^2/5 
XSi (%) +1/5XA1 (%) +0. 1 (%) J tn^t^f U^o 
[0 0 2 4] 

Cr, V, Ti, Nb, B{i5^j£*±«x*t?$>!9. REM, Ca, Zr, 

*^ Cr : i %^m, v : o . 3 t i : o . 0 6 Nb : o. ' 

0 6 %5fcm, BIO. 01 %*§t^ R EM : 0 . 05 %5fegf. C a : 0 . 05% 

mn, z r : o . 05 %5fcm, u g : o . 05 %jm<o*) %<D&t* <ti>i mvx 

[0 0 2 5] 
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[0 0 2 6] 

hco#^^2%*M^{iB^?i^^^i6^tL^v^ — ATi-J 
MBfc&D&OtN ^WX^mM*~*Tl-J Y<Dfcm^i:2 0%VXTb Ltz 
[0 0 2 7] 

5%T;V5 -^A-SI&i6o §>*\ v^^tf;^'; ->A (g&i&BQ #>o§^ 

#^px.^>tL*fe*-C*S 0 ttz, o § (i F e : 8-1 5%£ 

M&tf&#i-£%Z>fztt>X»$>2>o ttz, F e^T^fc 1 5%VXTb Ltz<Di*l 5% 
[0 0 2 8] 

0 . 1 ^ mm±, JnX1£<D|I -t 2> b 1 5 ft mITt$i Sit^tL 
[0 0 2 9] 
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[0 0 3 0] 

*&w<DmkM.&t*>o£miRii. m&mm&, 1 1 5 ovix±.x4 5fr&±m 

akWffii£*?rv»4 0 0-7 8 ot-e^lt^ ^^t^y-;«tt: 

3 5 %~ 8 5 % <DS.TmXl^mSM L fcgU 6 5 0-9 0 0 °C<7)Z1 TO^^Eit 

ti o#~6^i«eL.fc^ 2~2o o r/ s <D^mmx 3 so-so or* 
»M*t)o^iu -e<omii5t:/ / sm±<7)^p^-e2 5 omTW 

[0 0 3 1] 

£ 7t, 2|c|&W0^^1tti£»*o§«l«tt»jg«H^ 1 1 5 OTCJJLLTM 
5fr\>X±MW&.> «HBffiE«rffv*4 0 0-7 8 Ot:"e^#5lO, ^-eift*^.- 
% )V9m$:\Z. 3 5 %- 8 5 %<7>ffiT^-e?fclBJEH Lfc^ 6 5 0-9 0 0 'COZlJjS 

*^ias*-c i o #~ 6 frmffiLtz^ 2~2oot;/s o^^sst 350- 

5 0 OtltT^iPU iotli?^ i:f(DgiOMit 1 0MlTfia# 

Lfz&K, fllttffiS&i&oi&JfeU -eo^tC4 5 0-6 0 0 T^IEHOfiJKJft-e 
5^~2M^Lt^f> 5 s J^±C0^-*P5Sjgt? 2 5 0 t^Tt^^t * 01 1 

[0 0 3 2] 

[0 0 3 3] 

i \m^^Kir\,mmmmKmt-t^o coml^n i a**&raEE®&*> 
1 5otja±-ei 1 5 o°cix±<D^wmm^4 5wx±.x*$>%> 

[0 0 3 4] 
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^,4oo~7 8 omit^itt^^ *M&tt«f±ffi**£»tsttf; 

, ^WJ£E@*«^^"e2b*ifc#a$*t-5/iii), ^flfciJifijKf±5 5 0-7 5 0°CT 
[0 0 3 5] 

[0 0 3 6] 

£3 5~8 5%t5Eie>feo 
[0 0 3 7] 

O 2 *@&*t t-f&fz&blZA c i ^$l£J^Lh A c 3 3gJBI j&&T<&ifij£i# Kinf&rt*?? 

*> at* o manias** 650 r^csn?* & ^ > -t * > h ^ss^i- 

T&tt6 5 0°C£ Ltz 0 itz, tinmUBt&M-fg&tX-XTi-'i h<D4tftt&& 

mm*n<, *-^ft'fhomm<«;4o tit* *&«w*iw*ft<-r* 
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[0 0 3 8] 

^mm*. 2-2 0 0 s O^ip^-e 3 5 0-5 0 OViTftiS'f&o «1 

Ltitzibim'gx-XT-j-j hmmztift^o tfz, %r£mm&2 o ot/ 

[0 0 3 9] 

iOf, i^:iottt3 5 0-5 0 oroiSBfiTl 0^T^LT^«£ 
L^fa^SrlBrTr § £ „ 2 O^^jaE^ 5 0 0 °C 

[0 0 4 0] 

5 ormTic^ip-t^o d^r% aE^ot^n^ ^ h^srm^ mtrnt 
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[0 0 4 1] 

0 0t<7)iS^5#~2 WL, •rc7)^5 e C/sJ^±0^iPii^-e2 
5 OVliXT^mir^o 1ufB<%SP3ijg(± N F e t m&<D'G&itEU&& X V s 

-g-* < & 0 , $ fz, -^mtKB^m^ir gtb o § $><D F e jftK** 1 2 % £M 

xTtt do — J?, mmum&4 5 ot;mTK&&t#o#<^^t^}£^^ 

[0 0 4 2] 

isi± k & & t i h <Dm%&&± k % y) ^mmmAtir % tz t> x$> & 0 t 
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[0 0 4 3] 
[0 0 4 4] 

KNi, Cu, Co, FeOi|MSVMi^o§^itt^J:v\ 
[0 0 4 5] 

^ffi L § §a^®<7) 1 0 % JJJl±a*8Kb&T* ^^iCiotM 
^?^^CH:J;oT, m'fbt/^fMLTv^v^^T^o^tt^^LJ:? i: 

■t*<>o-e**o ##&9§^#3^Mom4b^om3I^£ 1 o%mii^^L^^ 

l±. 1 0%mT^J±8fc<b^*^trv»35rV/>^«^i5V*Tt«|3K^M^S i , A 

iatK**S5v^ie>^ ioaKbt^s i , a 1 iiiow^^itt^t* 

§*v^46-ejb& 0 1~&;b-^ ifrfbtfcS i, A 1 >6 3 1#MMI&a6 o § ^rlS#i"-5> 
[0 0 4 6] 

ratal 
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4&#fc, -e^tO. 6%*c«RJBEiii-*ifcT?il«[«r«jiL*:o fi 

atLfe«MRtt, TiBfcjM\ SloSROWK. iSt-Xrt^ h«05e«#, ifMf 

i^I4 0g/m2 Kfc*J:}fcLfco 
[0 0 4 7] 

rSloSROIttlU (i> J I S 5^5|»K**M-*#3RU ^-v?JP£ 5 0mm, 51 
Omm/min T-#^|o55 O^^tf ofc 0 
[0 0 4 8] 

> Mo«^«rfflv^X«llBl*f-e«-F e t y -F e05Ut^?>^** 5 fcf-*& 
[0 0 4 9] 

«\ mmmm : 1 okA, injra : 220kg, mmmm : nt-f 

y>»»s:ffv\ ^-yy>^4y~t (t *®^fzm&*x«<Dmwm& 
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